Abstract: Cattle feeding operators are interested in alternative runoff control and treatment systems that eliminate the need for long-term liquid storage; however, the feasibility and sustainability of these alternative systems is yet to be determined. Several demonstration sites were constructed in Iowa and Nebraska utilizing vegetative treatment areas (VTAs) to determine their sustainability for feedlot runoff control. These sites represent varying climate, site considerations (i.e. management, soil texture, topography etc.), and designs. For this study, two sites in Iowa and one in Nebraska were selected to evaluate sustainability and treatment performance. Electromagnetic induction instrumentation combined with geospatial statistical methods using multi-linear regression (MLR) models and soil analysis were used to predict nutrient distributions and mean concentrations within the VTA. The over-all objective of the study was to determine the chloride, total nitrogen (TN), and total phosphorus (TP) distribution and mean concentrations in the VTAs at the Nebraska and Iowa sites. Mean concentrations for chloride, TN, and TP were either calculated by the MLR model or by actual soil analysis. Predicted concentrations for each of these nutrients appear to be sustainable over the six years the systems were in operation. Difference maps showing changes in EC a values across years were used to identify areas of preferential flow and nutrient buildup. Preferential flow reduces the effective area of the VTA receiving runoff, resulting in excessive nutrient loading along flow paths. The difference maps provided valuable information for modifying VTA management to improve performance. Information from this study has been used to modify management and subsequent designs of VTA to improve overall environmental sustainability.
